§Appl.No. 09/890,654 

Amdt. dated November 29, 2004 

Reply to Advisory Action of, October 26, 2004 

REMARKS 

Entry of the amendment filed October 5, 2004 is requested. The Amendment filed 

August 27, 2004 was not entered and should iTOt be entered upon filing of this RCE. 

In the Advisory Action dated October 26, 2004, it was stated that 

"there is no page 10 of the specification, page 10 is the first page of 
original claims, and no mention of a standard curve is found at lines 10- 
15. Also, no Figure I is part of the specification as filed. Applicants 
point to the priority document of PCT/DEOO/00330 to show evidence of 
the presence of a Figure. However, the Figure submitted in the response 
of 8/25/04, while part of the parent application PCT/DEOO/00330, has 
not been translated from German to English as the rest of the 
specification has prior to filing in the U.S." 

It is not correct that the specification has no Page 10. Enclosed are copies of the German 
language application and its translation which were downloaded from the electronic file history 
available from the PTO website. It contains a Page 10 that refers to a standard curve. The claims 
begin on Page 1 1 . These documents should be available to the examiner. If the examiner still 
believes that a Page 10 was not present in the translation, it is requested that the undersigned be 
contacted by telephone to clear this matter up expeditiously. 

Figure 1 was present in the National Phase of the PCT filed in the US. The English 
translation of the German language application contained a Page 16 labeled "Fig. 1" and which 
translated the only phrase ("Hirudin concentration ()ag/ml plasma") in the figure that required it. 
This is adequate to satisfy the translation requirements of 37 CFR 1.495(c) and was accepted as 
such by the PTO. (The undersigned conferred with PCT Help Desk on this, and they agreed.) 
Otherwise, a notice of failure to comply would have been mailed to Applicant. 

Rejection under 35 USC SI 12, first paragraph 

The specification as filed clearly supports the amended claims. According to the 
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Reply to Advisory Action of, October 26, 2004 

M.P,E.P.2163: 

If a skilled artisan would have understood the inventor to be in possession of the 
claimed invention at the time of filing, even if every nuance of the claims is not 
explicitly described in the specification, then the adequate description requirement 
is met. See, e.g., Vas-Cath, 935 F.2d at 1563, 19 USPQ2d at 1 1 16; Martin v. 
Johnson, 454 F.2d 746, 75 1 , 1 72 USPQ 39 1 , 395 (CCP A 1 972) (stating "the 
description need not be in ipsis verbis [i.e., "in the same words"] to be 
sufficient"). 

The skilled worker would have recognized that the inventors had possession, at the time 
the application was filed, of a kit comprising a standard curve. Reagents kits commonly are sold 
with standard curves and/or reagents for creating standard curves. Even when a scientist is 
instructed to create his or her own standard curve, an example of a curve may be provided with 
the kit. For examples, see Exhibit A. 

The use of "standard curves" is disclosed throughout the specification, e.g., Page 3, lines 
17-20; Page 4, lines 5-8; Page 9, lines 4-7; Page 10, lines 10-15; Fig. 1. Furthermore, the 
standard curve is expressly referred to as being "previously determined" (Page 3, lines 17-20; 
Page 4, lines 5-8). Consequently, the skilled worker would have understood that such a standard 
curve could have been included in the kit, itself 

On Page 9 of the specification, an example is provided on how to measure a compound in 
accordance with the methods described in the specification. The example illustrates how a 
standard curve is prepared, and provides guidance on how an unknown is then subsequently 
measured. The direction on Page 10 ("just replace the standard sample by the sample to be 
determined, and read the unknown hirudin concentration in Fig. 1 from the measured reduction 
of the optical density") informs the skilled worker that the unknown can be measured using the 
same procedure, but substituting it for the known. This example does not require that the 
standard curve always be performed in the same experiment. 

The last sentence on page 10 of the present specification text may have been translated in 
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a somewhat misleading way. A better translation would be: "In an experiment the standard 
sample is replaced by a sample to be determined and the unknown concentration of hirudin is 
read out in the Figure 1 with the measured reduction of the optical density". This sentence 
indicates that measuring an unknown sample is done in the same way as described for measuring 
the standard curve. The concentration in the unknown sample is then determined by entering the 
measured value of the reduction of the optical density into Figure 1, the standard curve. 

Additional Claim 19 has also been added that recites that the kit comprises "a known 
amount of hirudin for determining a standard curve." Support for Claim 19 can be found 
throughout the specification, e.g., Page 8, lines 5-7; and Page 9, lines 4-7. 

Rejection under 35 U.S.C. S102 and §103 

Claims 9, 10, and 17 have been amended to recite the subject matter of claims 14, 16, and 
18 which were not rejected under 35 U.S.C. §102 and §103, Therefore, it is believed that the 
amended claims are free of the cited prior art. 

In view of the above remarks, favorable reconsideration is courteously requested. If there are 
any remaining issues which could be expedited by a telephone conference, the Examiner is 
courteously invited to telephone counsel at the number indicated below. 
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Tlie Commissioner is hereby authorized to charge any fees associated with this response or 
credit any overpayment to Deposit Account No. 13-3402. 



MILLEN, WHITE, ZELANO 

& BRANIGAN, P.C. 
Arlington Courthouse Plaza 1, Suite 1400 
2200 Clarendon Boulevard 
Arlington, Virginia 22201 
Telephone: (703) 243-6333 
Facsimile: (703)243-6410 

Attorney Docket No.: ALBRE-0017 

Date: November 29, 2004 
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Avecon Diagnostics - 1 echmcal Bulletin 010600b 



Performance Characteristics of the Avecon 
Diagnostics. Inc, 
Tetanus Antibody Test Kit 

Sensitivity - 

The sensitivity of the Avecon Tetanus Antibody Test was defined as the 
average plus three (3) standard deviations of a series of negative serum 
specimens (n = 20) run with the test kit. Tetanus antibody concentrations 
were quantitated using the standard curve provided with the kit. 





Target 
Concentration 
dU/mL) 


Result 
(W/mL) 




0 


0 




0 


1 




0 


1 




0 


0 




0 


0 




0 


0 




0 


0 




0 


0 




0 


0 




0 


1 




0 


0 




0 


0 




0 


0 




0 


1 




0 


1 




0 


0 




0 


0 




0 


1 




0 


0 




0 


1 


Average 




0.35 


Standard 




0.48 
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Deviation 






3 S.D. 




1.4 



Based on these results, it was determined that the sensitivity of the Tetanus 
Antibody Test is 1.8 lU/mL tetanus antibody (0.35 + 1.4). 

Linearity - 

1. The linearity of the Avecon Tetanus Antibody Test was determined by 
running successively higher concentrations of tetanus antibody added to 
negative serum, and determining the concentration at which the curve 
ceased to form a straight Une. Tetanus antibody concentrations were 
quantitated using the standard curve provided with the kit. 



Target Concentration 
(lU/mL) 


Result 
(lU/mL) 


10 


10 


15 


15 


25 


25 


50 


56 


75 


90 


100 


111 


125 


111 


150 


107 



Based on these results, it was determined that the Avecon Tetanus Antibody 
Test is linear up to 100 lU/mL tetanus antibody. 

Precision - 

The precision of the Tetanus Antibody Test was detemiined by: 

1 . Assaying the quantity of tetanus aiitibody in the tetanus antibody 
reference material provided by tlie National Institute of Biological 
Standards and Controls (NIBSC, United Kingdom), Lot # 76/589. 
Tetanus antibody concentrations were quantitated using the 
standard curve provided with the kit. 

2. Detemiiilation of inter- and intra- assay precision of the test using 
negative serum to which was added tetanus antibody at 
concentrations of 10, 15 and 25 lU/mL. Tetanus antibody 
concentrations were quantitated using the standard curve provided 
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with the kit. 



Results 



A. NIBSC Tetanus Antibody Standard Reference-Material, Lot # 
76/589 (n= 6)- 





Target 
Concentration 
(lU/mL) 


Result 
(lU/mL) 




9.2 


10 




9.2 


10 




9.2 


9 




9.2 


9 




9.2 


9 




■ 9.2 


8 


Mean 




9.2 


Standard Deviation 




0.69 


C.V. (%) 




7.5 



B. Inter- Assay Precision - Tetanus antibody was added to negative 
serum at three (3) different concentrations (10, 15 and 25 RJ/mL) and 
each were run on the same day (n = 20). Tetanus antibody concentrations 
were quantitated using the standard curve provided with the kit. 





10 lU/mL 


15 lU/mL 


25 lU/mL 




10 


14 


25 




10 


14 


25 




11 


14 


23 




10 


15 


25 




11 


16 


24 




10 


14 


23 




9 


14 


25 




11 


15 


24 




11 


15 


24 




10 


14 


25 




11 


15 


25 



11 ir 



http ://www, a veconxom/techbull 0 1 0600b .html 



8/23/2004 



Avecon Diagnostics - Technical Bulletin 0 1 0600b Page 4 ol 6 



. - 


10 


15 


26 J 




11 


14 


26 




10 


15 


24 




11 


15 


25 




11 


15 


25 




10 


15 


24 




11 


14 


24 




11 


15 


25 


Mean 


10.5 


14.6 


24.5 


Standard Deviation 


0.59 


0.58 


0.8 


C.V. (%) 


5.6 


4 


,3.3 



C. Intra- Assay Precision - Tetanus antibody was added to negative 
serum at three (3) different concentrations (10, 15 and 25 lU/mL) and 
each were assayed once per day for 15 days (n = 15). Tetanus antibody 
concentrations were quantitated using the standard curve provided with 
the kit. The same Tetanus Antibody Test kit was used for all analyses. 





10 
lU/mL 


15 
lU/mL 


25 
lU/mL 




11 


15 


23 




11 


15 


25 




1.0 


15 


24 




10 


15 


24 




10 


15 


24 




10 


14 


25 




11 


15 


24 




11 


15 


24 




11 


15 


24 




11 


16 


24 




10 


15 


25 




10 


15 


25 




11 


15 


25 




11 


15 


24 




11 


14 


23 


Mean 


10.6 


14.9 


24.2 
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Standard 
Deviation 


0.5 


0.44 


0.65 


C.V. (%) 


4.7 


3 


2.7 



Interfering Substances - 

The effects of interfering substances on the ability of the Tetanus 
Antibody Test to accurately determine the quantity of tetanus antibody in 
biological specimens was determined by the addition of triglycerides (750 
mg/dL), hemoglobin (1000 mg/dL) and bilirubin (25 mg/dL) to a serum 
specimen containing 25 lU/mL tetanus antibody, and assaying the amount 
of tetanus antibody in the adulterated specimens using the standard curve 
provided with the kit. The results are as follows: 

A. Triglycerides, 750 mg/dL (n = 7) - 





Target Concentration 
aU/mL) 


Result 
(lU/mL) 




25 


22 




25 


25 




25 


28 




25 


24 




25 


27 




25 


24 




25 


26 


Mean 




25.1 


Standard Deviation 




1.9 


C.V. (%) 




7.6 



B. Hemoglobin, lOOO mg/dL (n 7) - 





Target Concentration 
(lU/mL) 


Result 
(lU/mL) 




25 


27 




25 


28 




^ 25 


27 




■ 25 


28 
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25 


27 




25 


•27 




25 


26 






27 1 


Standard 
Deviation 




0.64 


C.V. (%) 




2.4 



C. Bilirubin, 25 mg/dL (n = 7) - 





Target 

fi n p p n 1* 51 i A n 

aU/mL) 


Result 
(lU/mL) 




25 


24 




25 


23 




25 


24 




25 


25 




25 


24 




25 


25 




25 


25 


Mean 




24.3 . 


Standard 
Deviation 




0.7 


C.V. (%) 




2.9 
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Fluorokine® MAP Mouse JE/MCP-1 Kit 



SmTEMS 



specifications and Use 
Recommended Sample Types 
Microparticte Region 
Components 



Other Supplies Required 
Storage 

Instructions for Use 



Catalog Number: LUM479 
Pack Size: 100 Tests 



Cell culture supernates, serum, and EDTA plasma 
Region - 30 

Microparticle Concentrate (Part 892444) is supplied as a 100X concentrated stock 
(0.06 mL) with preservatives. 

Biotin-Antibody Concentrate (Part 892459) is supplied as a 100X concentrated stock 
solution (0.06 mL) with preservatives. 

Fluorokine MAP Mouse Base Kit (Catalog Number LUMOOO). 

Store unopened kit at 2 - 8° C. Do not use past the expiration date on the label. 

Avoid freezing microparticles. 

Protect microparticles from light. 

Refer to the Base Kit insert for the Fluorokine MAP assay procedure. 



Typical Data 

This mouse JE/MCP-1 standard curve is provided only for demonstration. A standard curve must be generated each time an assay 
is run, utilizing values from the Standard Value Card included in the Base Kit. 

Note: The Fluorokine MAP mouse JE/MCP-I kit utilizes a six point standard curve. Wtien fitting a standard curve constmcted with 
the recommended S-foid dilution series, use the first six points for the JE/MCP-I kit only. 



S 1000 



100 1000 10000 100000 

mJE/MCP*1 Concentration (pg/mL) 



Standard 


pq/mL 


RFU 


Average 


Corrected 


Blank 


0 


21 
21 


21 




1 


40500 


15302 
15285 


15293 


15272 


2 


13500 


9153 
8936 


9044 


9023 


3 


4500 


3674 
3591 


3632 


3611 


4 


1500 


1208 
1222 


1215 


1194 


5 


500 


434 
301 


367 


346 


6 


167 


89 
92 


90 


69 



Performance Characteristics 

All data were collected with assays run as a multiplex. 

Sensitivity - The Minimum Detectable Dose (MDD) was determined by adding two standard deviations to the mean RFU of twenty 
zero standard replicates and calculating the corresponding concentration. 

Twenty-four assays were evaluated, and the MDD of mouse JE/MCP-1 ranged from 6.2 - 37.1 pg/mL. The mean MDD was 
17.5 pg/mL. 



FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. R&D SyStemS, I PIC, 

1-800-343-7475 
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Intra-assay Precision (precision within an assay) - Two samples of i<nown concentration were tested twenty times on one piafe 
to assess precision within an assay. 

Inter-assay Precision (precision between assays) - Two samples of known concentration were tested in twenty separate assays 
to assess precision between assays. 



Intra-assay Precision Inter-assay Precision 



Sample 


1 


2 




1 


2 


n 


20 


20 




20 


20 


Mean (pg/mL) 


894 


3368 




. 996 


3592 ■ 


Standard Deviation 


24.1 


99.9 




91.2 


233 


% CV 


2.7 


3.0 




9.1 


6.5 



Recovery and Linearity - Cell culture supernate, serum, and EDTA plasma samples were spiked with natural or recombinant 
mouse JE/MCP-1 and evaluated for recovery and were serially diluted to evaluate assay linearity. 



Recovery 




Linearity 




Sample 


Average % 
Recovery 


Range (%) 






Cell culture 
supernates 


Serum 


EDTA 
Piasma 


Cell culture 
supernates 


95 


77-110 


1:2 


Average % of Expected 


112 

92 - 122 


100 

92 - 1 11 


94 

93-95 


Range (%) 


Serum 


98 


74 - 117 


1:4 


Average % of Expected . 


109 

92-116 


98 

90-133 


90 

87-92 


Range (%) 


EDTA 
Plasma 


101 


97 - 104 


1:8 


Average % of Expected 


105 

89-117 


97 

86 -121 


88 

86-89 


Range (%) ■ 



Specificity - This assay recognizes both natural and recombinant mouse JE/MCP-1. The assay was tested for interference and 
cross-reactivity with over 80 related factors. Less than 0.5% cross-reactivity and interference was observed. 



Recombinant 


LIF 


Recombinant 


IL-10 


Recombinant 


Recombinant mouse 


mouse: 


MARC/MCP-3 


human: 


IL-12 p35 


rat: 


Multiplex partners: 


CIO 


MCP-5 


GM-CSF 


IL-12 p40 


CNTF 


GM-CSF 


CTACK 


M-CSF 


IFN-y 


IL-12 p70 


GM-CSF 


IFN-Y 


Eotaxin 


MDC 


IL-ip 


MCP-1 


IFN-T 


IL-ip 


FAS Ligand 


MIP-1a 


IL-1 Ra 


MCP-2 


IL-1 a 


tL-2 


G-CSF 


MIP-IP 


IL-1 sRI 


MCP-3 


IL-ip 


IL-4 


IL-1a 


OPN 


IL-1 sRII 


TNF-a 


IL-2 


IL-5 


IL-1 Ra 


OPG 


IL-2 


TNF sRI 


IL-4 


IL-6 


IL-3 


OSM 


IL-2 sRa 


TNF sRII 


IL-5 


11-10 


IL-7 


PZGF.2 


IL-2sRp 


VEGF 


IL-e 


IL-12 p70 


IL-9 


RANTES 


IL-4 




IL-10 


IL-13 


IL-10 sRa 


SCF 


IL-4 sR 




Leptin 


KC 


IL-12 p40 


TECK 


IL-5 




TNF-a 


MIP-2 


IL-17 


TNF sRII 


IL-5 sR 




VEGF,, 


TNF-a 


IL-1 8 


. TPO 


lL-6 






VEGF 


Leptin 


TRANCE 


IL-6 sR 









Technical Hints: 

• Protect the microparticles and streptavidin-PE from light at all times. 

Refer to the Base Kit Standard Value Card for reconstitution volume and value of the reconstituted standard. 

Diluted microparticles cannot be stored. Make a fresh dilution of microparticles each time the assay is run. 

The use of a vacuum manifold device made to accommodate a microplate is necessary for washing. Adjust the vacuum to 

between 15 and 40 cm Hg. 

• Discrepancies may exist in values obtained for the same analyte utilizing different technologies. 

Fluorokine MAP affords the user the benefit of multianaiyte analysis of cytokines in a complex sample. For each sample type, a 
single, multipurpose diluent is used to optimize recovery, linearity and reproducibility. Such a multipurpose, single diluent may not 
optimize any single analyte to the same degree that a unique diluent selected for analysis of that analyte can optimize conditions. 
Therefore, some performance characteristics may be more variable than those for assays designed specifically for single analyte 
analysis. 
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Intended Use 

For tlie quantitative determination of thyroxine (T4) in human serum. This kit is not licensed for use as a 
diagnostic test in the United States. It is tlierefore only sold outside the United States and is marked "for 
export only." 

Outside the United States, the appropriateness of this test kit for research or diagnostic purposes depends 
on local regulations. 
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Introduction 

L-Thyroxine (T4) is a homione that is synthesized and stored in the thyroid gland. Proteolytic cleavage 
of folUcular thyroglobulin releases T4 into the bloodstream. Greater than 99% of T4 is reversibly bound 
to three plasma proteins in blood - tliyroxine binding globulin (TBG) binds 70%, thyroxine binding pre- 
albumin (TBPA) binds 20%, and albumin binds 10%). Approximately 0.03% of T4 is in the free, 
unbound state in blood at any one time. 

Diseases affecting thyroid function may present a wide array of confusing symptoms. Measurement of 
total T4 by immunoassay is the most reUable and convenient screening test available to detemiine the 
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presence of thyroid disorders in patients. Increased levels of T4 have been found in hyper-thyroidism 
due to Grave's disease and Plummer's disease and in acute and subacute thyroiditis. Low levels of T4 
have been associated with congenital hypothyroidism, myxedema, chronic thyroiditis (Hashimoto's 
disease), and with some genetic abnormalities. 



Principle of the test 

In the T-4 EIA, a certain amount of anti-T-4 antibody is coated on microtiter wells. A measured amount 
of patient serum, and a constant amount of T-4 conjugated with horseradish peroxidase are added to the 
microtiter wells. During incubation, T-4 and conjugated T-4 compete for the limited biuding sites on the 
anti-T-4 antibody. After a 60 minutes incubation at room temperatiii-e, the wells are washed 5 times by 
water to remove unbound T-4 conjugate. A solution of TMB is added and incubated for 20 minutes, 
resulting in the development of a blue color. The color development is stopped and the color is changed 
to yellow with the addition of 2N HCl. The extent of color development is measured 
spectrophotometrically at 450 nm. The intensity of the color formed is proportional to the amount of 
enzyme present and is inversely related to the amount of unlabeled analyte in the sample. 
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Materials 

Materials provided with the test kits: 

1 . Antibody coated microtiter plate witli 96 wells. 

2. Reference standard set ready to use: 0, 1, 2.5, 5, 15, and 30. 

3. Enzyme Conjugate Reagent. 

4. Color Reagent A. 

5 . Color Reagent B . 

6. 2NHCL ; 
Materials required but not provided: 

• Precision pipettes: SOjil, lOOjal, 200|il, 1ml, and 5mL 

• Disposable pipette tips. 

• Distilled water. 

• Glass tubes or flasks to mix Color Reagent A and Color Reagent B. 

• Absorbent paper or paper towel. 

• Graph paper. 
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Instrumentation 
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The following equipment items are required to perform this assay: 

• A vortex mixer or equivalent to mix reagents. 

• A microtiter plate reader with a bandwidth of lOrmi or less and an optical density range of 0-2 OD 
or greater at 450nm wavelength is required for use in the absorbance measurement. 
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Storage of test kits 

Unopened test kits should be stored at 2-8°C upon receipt. The microtiter plate should be stored at 
in a sealed bag with desiccants. This will minimize its exposure to damp air. Opened test kits will 
remain stable until the expiration date, provided they are stored as described above. 
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Specimen collection and preparation 

1 . This kit is for use witli semm samples prepared from whole blood. Blood should be drawn using 
standard venipuncture techniques and the serum should be separated from the red blood cells as 
soon as practical. Avoid grossly hemolytic, lipemic or turbid samples. 

2. Plasma samples collected in tubes containing EDTA, heparui, or oxalate may interfere with the 
test procedures and should be avoided. 

3. Specimens should be capped and may be stored up to 48 hours at 2-8*^0, prior to assaymg. 
Specimens held for a longer time can be frozen at -20°C. Thawed samples must be mixed prior to 
testing. 
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Reagent preparation 

1 . All reagents should be brought to room temperature (18-25°C ) and mixed by gently inverting or 
swirling prior to use. Do not induce foaming. 

2. Add 1 ml of distilled water to reconstitute the lyophilized standards. Allow the reconstituted 
materials to stand for at least 20 minutes. Mix gently . The reconstituted standards should be 
stored sealed at 2-8 ^C. 

3. To prepare TMB substrate reagent, , make a 1 : 1 dilution of Color Reagent A and Color Reagent B 
at least 15 minutes before use. Mix gently to ensure complete mixing. The prepared TMB 
substrate reagent is stable at room temperature, in the dark, for up to 3 hours. Discard excess alter 
use. 
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Assay procedures 

1 . Secure the desired number of coated wells in the holder. 

2. Dispense 50^x1 of standard, specimens, and controls into appropriate wells. 

3. Dispense IOO|i,l of Enzyme Conjugate Reagent into each well. 

4. Thoroughly mix for 10 seconds. It is very important to have complete mixing in this step. 

5. Incubate at room temperature (1 8-25''C) for 60 minutes. -Prepare TMB solution 15 minutes 
before use, 

6. Remove the incubation mixture by flicking plate content into a waste container. 
7.. Rinse and flick the microtiter wells 5 times with running tap or distilled water. 

8. Strike the wells sharply onto absorbent paper or paper towels to remove all residual water 
droplets. 

9. Dispense 200|il of TMB solution into each well. Gently mix for 5 seconds. 

10. Incubate at room temperature for 20 minutes without shacking. 

1 1 . Stop the reaction by adding 50^.1 of 2N HCl to each well. 

12. Gently mix for 30 seconds to make sure that the blue color changes to yellow color completely. 

13. Within 30 minutes, read the optical density at 450nm witli a microtiter plate reader. 

Important Notes 

• The wash procedure is critical. Insufficient wasliing will result in poor precision and falsely 
elevated absprbance readings. 

• It is recommended that no more than 32 wells be used for each assay run if manual pipetting is 
used since pipetting of all standards, specimens and controls should be competed within 3 
minutes. A full plate of 96 well may be used if automated pipetting is available. 

• Duplication of all standards and specimens, although not required is recommended. 



Return to top of page Return to EIA list Return to Home Pag e 

Calculation of results 

Calculate the mean absorbance value (A^^q) for each set of reference standards; specimens, controls and 

patient samples. Construct a standard cun^e by plotting the mean absorbance obtained from each 
reference standard (Y-axis) against its concentration (X-axis) on graph paper. Use the mean absorbance 
values for each specimen to detemiine the corresponding concentration of T4 from the standard curve'. 
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Example of Standard Curve 

Results of a typical standard mn with the optical density reading at 450nm shown in the Y-axis against 
the T4 concenti'ations shown in the X-axis. 



http ://www.immunos.com/t4.html 



8/23/2004 



EMMUNOS Protocol for the Thyroxine EIA Kit 



PaseS of 5 



Note: This standard curve is for the purpose of illustration only, and should not be used to calculate 
unknowns. Each user should obtain his or her own data and standard curve. 



T4 (^g/dl) 


Absorb ance 
(450nin) 


0 


2.44 






2.5 


1.66 


5 


1.29 


15 


0.89 


30 


0.48 
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Expected values and sensitivity 

T4 EIA was performed in a study of 200 euthyroid patients in one geographic location and yielded a 
nornial of 5.0 to 13.0 M.g/dl. This range corresponds to those suggested by other commercial 
manufacturers. It is recommended that laboratories adjust values to reflect geographic and population 
differences specific to the patients they serve. The minimum detectable concentration of thyroxine by 
this assay is estimated to be 0.4jxg/dL 
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Verfahren zur BestiBmung der Konientratlon von . 

Throinbininhlbttoren 



5 Beschreibung 



Die Erf indung betrif ft ein Verfahren znt Besti-mvung. . 
• d« Kohzentr.tion von Tbro«binlnhibitpren. wobel elnem 

LebeWesen K6rperf lUssig)..lt entnon^aen vird und wobei 
10 der K5rperf lUssi^keit eme Prothroad^ln in . Mei.othrpm- 
bin bzw. Mei*6throinbin-des Fragment 1 (folgend 
MTdasfgDspaXtende Substanz zugegeben wird. - Als 
Thromblninhibitoren warden alia natUrlichen oder syn- 
..etiscbe Stoffe verstanden, die ^^-""^^^^f ^J^^^^^ 
15 blnvorl^ufar dlrelct inhibieren. Als Bei,splal 

nattxrllcbea Thrombininhibltor iat Hirudin. zunannen, 
welchea aus den. Speichel von Hirudo mediclnalis gewon. 
len «.rdan .ann. Hirudin ist ein ^^'^^'^^^^ 
bestahend aus 65 Aminosauren und mit ^i"- 
.20 gewicht von 7 KD. Beispiele fOr sy^tbatiscb. Tbro^bin 
Lblbitoren sind die sogenannten Hirologo, 
Hirudin analoge bzw. bo^ologe- ^^^^'j:; ' 

aowie Polypeptide bestehend aua Oder mit- einem Trxpep 
til phe-P^-Lg odar Derivatan einea solcben Tripep-.. 
25 tid^, via beispialsweise Borsauredarivate, • 

Cbloromethyllcatonderivate, Banzamldindarlvate Argini 
^l" a^nosaure^difizierta Derivate und <^-r,^-lf^^' 
Ten ;orstenenden Sub.tanzen ist -achstwabrscbe.nlich 
der i. wesantlichen gleicha wir,c«ecb.nis.us wia bex 
30 Hirudin gemeinsam. Als Spendarlabewaaen fUr die K6r 
parflOS3ig.eit .o»»en Menscban und "-^^^ 
.eispialsweise .odenten, in rraga- Bel piel fUr K^^^ 
parflUssiglceiten sind insbasondere Blut bzw. 
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hergeatelites Blutplasma. Aber auch Kdrperf iussig- 
keiteri/ weichd keln Prothrombin enthaXteh^ kommen In 
Frage, wld 2.B. Urin, Liquor/ Spelchel, Perito- ' 
naealfltisslgkeit u.a. Dann wird iia Rahmen'der &r;* 
5 flndung Prothrombin zugesetzt. • Nicht-trllb meint/ daB. • 
Jceine beachtXichen Mengen "an SchwebstojCfen in der tu * 

untersuchenden. Kttrperf iQssigkeit vorliegen soil en. 

"J ■ . ■ 

Dies kann erf orderlichenf alls bdispielsweise durch • 
Zdntrifugation der KOrperfia&sigkeit un^ Abzug des 
10 tJbers t andsav er»reicht-M*eEdGn. 

Der ^der-^Errf.iindung .2ug*un*de'W!iegendeAfehe©'»^&^^ * . 

tergriand >i St ^der. :-f b'lJgehde J*5;Die^t^^ 

Pro thjs'orabin^ in i^Th*oittbin>*ifa tsweln^wesent^M'Gher^tEai'k-tori: in* 

15 der' B'>u«t5ge'M*n]3ung ,'^-Thti?o wi^kt ^uf '^^die -Bi«l-dtMig' "yon 
Fibri-nmondmeren aus Fibrinogen sowie auf* die'-'^^Poi^ymeri- 
sation-'der Fibrinmonomere - ^Prothrombin wird irC'Throia- • 
bin unigewandeit unter Mitwirkung von aktiviertem 
Faktor X, aktiviertem Faktor V Ca**-Ioneh and Phosphol- 

20 ipiden, wie z,B.. Piattchenfaktor 3. Hierbei findet 

eine mehrstufige Reaktion statt/ wobei Intermediate in 
vergleichbar geringer Menge gebildet werden. Wenn je- 
doch die Koagulation mittels beiapielsweise Ecarin 
Oder einem anderen Schlangengift bzw, Schlagengift- • 

25 fraktion eingeleitet wird, so entsteht demgegentiber 
ein "atypisches" Intennedlat/ beispielsweise Mel- 
zoth'Eombin, PiVKft Meizothrombin oder Meizothrombin-des 
Fragment-l (PIVKA ist eine Abkiirzung ftir ein Ptotein, 
welches durch. einen Vitamin K Ant agon isten induziert 

30 wird) , Diese atypischen Intermediate werden interes- 
santerweise durch beispielsweise Hirudin inaktiviert/ 
nicht jedoch durch Heparin (Inhibitor der Faktor en 
Ila, IXa, XIa, Xlla und/oder Ant i thrombin ) » Sie fUhren 
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i« Ubrigen ebenfalls zur ThrombinbUdung und subse- 
quent zur Gerinnung. Die Affinitat von Htrudin und 
anderen gynthetischen Thro«biniahlbitoran zu den atyp- 
ischen mtemedlaten ist sehr hoch (k. > 10"" moX/l 
5 fttr Melzothrombin) , ..so daB freies atypisches Intarme- 
. dlat von dem Thrombininhibltor teursfristig .gebundea 

Die vorstehenden Zusammenhariga werden in eineio Ver- 
io fahren der eingangs genannten Art, welches beschrieben 
1st in der Literaturstelle US-A-5. 547,350, genutzt, 
wobei glaichsam der Verbrauch das Throtnbininhibitors. 
durch Messung der VerrOgerung der .Gerinnung erfaJit 
wird. Eine grofle Menge an throntoininhibltor fUhrt zu 
15 einer l^ngen Zeit bis zum Gerinnungseintrltt urvd um- 
gekehrt. Dieses Verfahren hat sich in der Praxis 
grundsatzlich ausgezeichnet bewahrt. Als hachteilig 
hat sich jedoch erwiesen, daB in Fallen verminderten 
Fibrinogenspiegels Verfaischungen auftreten lc6nnen, da 
20 eln (zu) geringer Flbrinogenspiegel ebenso wie.ein 
hOher Thrombininhibitorspiegel zu langen Gerinnung- 
szeiten fUhren kann. 

Der Erfindung liegt das technische Problem zugrunde,^, 
25 ein verfahren zur Bestimmung der Konzentration' von 
Thrombininhibitoren anzugeben, welches unabhangig vom 
Flbrinogenspiegel genaue Werte liefert. 

zur Wsung dieses Problems lehrt die Brf indung ein 
30 verfahren zur Bestimmung der Konzentration von Throm- 
bininhibitoren in elner nicht-trOben K6rperf lOssigkeit 
Oder einem nicht-trtiben ExtraW aus einer KOrperflUs- 
sigkeit mtt den folgenden Verfahrensschritten: a) 
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einem Lebewesen wird die KOrperf lUssigkeit entnommen 
und die rarperf Xtlssigkeit wird erforderlichenfalls 
einer Abtrenhung von Trtlbstof fen unterworf en, b) der 
in Stufe a) erhaltenen nlcht-trUben KOrperf lUssigkeit 
5 werden ein nicht in die, Uawandlung Prothrombin/aktives 
Melzothrombin bzw. Mtdesfgi eingreifendes gerlnnimg- 
sheromendea Mitt el, ein durch aktlves Melzothrombin 
b^vr.. Mtdesfgi spaltbares chronogenes oder flourogenes 
Substrat^iind* eine Prothrombin in Me izo thrombin bzw. 

10 Mtdesf glf tispaltende^ SubS't-anz^a zugegiaben> -^sowAe, -op- 
tional, Prothrorabin/ c) die in Stufe b) erhaltene 
Lasung* ^b-zw.' -bfelschting wird*^ einer welien^L-dngenselektiven . 
Lich tab sorptions- dder Llchfeerniissionsniessting in. Ab^ 
hangigkeit von -der-^Zeit-^uJite'rworf en, d)^:*ausvder Ver- 

15 minderung der Mcht absorption -Oder Li'chtemission in 
stufe c) je Zettei-nhelt wird die in der Korperf lOssig- 
kjait enthaltene Menge des Thrombinlrihibitors durch 
Vergleich mit erraittelten Standardkurven bestiia»t, 
Alternativ zur Prothrombin in Meizothrombin bzw, 

20 Mtdesfgi spaltenden Substanz oder erganzend kann 

Melzothrombin bzw» Mtdesfgi zugegeben sein. Weiterhin 
lehrc die Erfindung ein Verfahren zur Bestiramung der 
(spezif ischen) AktivitSt von Thrombininhibitoren (zur 
Heininung von generiertem Meizothrombin bzw. MTdesFgl) 

25 in einer nicht- trUben wafirigen Flttssigkeit mit den 

folgenden Verfahrensschritten: a) einem Lebewesen wird 
eine -K5rperf lUssigkeit entnommen uhd die K^^rperflas- 
sigkeit- wird erforderlichenfalls einer Abtrennung ' von 
Trtlbstof fen unfeerwojs-fen ^oder eine nlch frfeeiabe Tltissig- 

30 keit wird kttnstlich hergestellt, b). der in stufe a) 
erhaltenen nicht-trOben FlUssigkeit werden eine vor- 
gegebene Menge an Thrombininhibitor, ggf . ein nicht in 
die Umwandlung Prothrombin/aktives Meizothrombin bzw. 
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Mtdescgi eingreifendes gerinriungshenmisndea MltteX. ein 
durch aJctives Meizothrombln bzu. Mtdesfgl spaltbares 
. chromogenes Oder flourogensa. Substrat und elne 

Prothrofflbia in Meizothrombln. bzw. Mtdesfgl spaltende 
5 subatanz oder MeizothronOjin b.w. Mtdesfgl" zugegeben, 
sowie, optional. Prothrombin, c) die in Stufe b) er- 
haltene LiJaung bzw. Mischung Mird einer wellen- 
langenseleJctlven Lichtabsorptions- oder Lichtemla- 
slonsmessung in Abhangigkeit von der Z.eit unterworfen; 
10 d) aus der Veminderung der iichtabsorption oder Li- 
chtemission in Stufe c) je Zeiteinheit wird die Aktlv- 
itat des Thrombininhibltors durch Vergleich (des 
Betrages der negativen Steigung) mit ermittelten Stan- 
dardkurven bestlinmt. - Als chromogenes Substrat werden 
15 Substanzen bezeichnet, welche chromophore Gruppen en 
thalten und spesifisch von Thrombin farbgebend gespal- . 
ten werden. Flourogene Substrate aind Substanzen, 
welche speziflsch von. Throna>in unter Bildung von 
floureszierenden substahzen spaltbar sind. Prothroinbin 
20 kann zugesetzt werden, wenn die KorperflUssigkeit 
ntcbt naturlicherweiae ausreichend Prothroicbin en 
thalt, wie beispielsweise im Falle von Vitamin K Man- 
gel, Oder wenn die zu erwartende Menge an 
Thrombininhlbitor oder Aktivitat des Thromblninhibi- . 
25 tors dies empf iehlt, Oder wenn wahrend einer Krankhext 
ein Prothrombtn-Mangel aufgetreten ist. 

Die Erfindung beruht auf der iiberraschenden Erk- 
enntnis. daO chroiaogene bzw. flourogene Substanzen, 
30 welche spezifisch von Thrombin gespalten werden, 
ebenso spezifisch von Meizothrombin bzw. Mtdesfgl 
spaltbar sind. Dies ist nicht zu erwarten, da Interme- 
diate zwar notwendige Vorstufen darstellen, jedoch 
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naturlicherwdise nicht dieselbe Wirkungen bzw, Reak- 
ttvitaten wie das Thrombin entfalten. Dadurch, daft die 
erfiildungsgemafle Nachweisreaktion alleln durch die • 
t)berwacKung der Meizothrombin bzw. Mtdesfgl-Inhlbier- 
5 ung mittels einer Farbreaktion erfolgt., ist der.N'ach- 
weis vdlllg rmabhkngig von dem Eibrihogenspiegel • 
vielmehr muA beixa Einsatz von K6rparfiassigkeiten, 
insbesondere Blut bzw. Blutplasma, die Gerinnung sogar 
unterbunden werden, urn die Farbreaktionsauswertung 

10 nicht zu steren. Zudem is t die erf indurigsgemafie Throm- 
bin inhibit orbestixnmung in alien 'Bereichen mindestens 
ebenso genau, wie die Bestimmung mittels der vor- 
bekannten Methode bei hohem Fibrinogenspiegel • Auch 
besteht Unabhangigkeit von'eventuell in dez K6rp&r- 

15 fltiasigkeit enthalteneh, oral verabreichten Antikoagu- 
lantien. Weitere Vorteile sind: schnelle Messung 
innerhalb voii'Minuten in chromogenen Kanaien Ublichar. 
Gerihnungsautomaten (diese messen eine Trdbung oft bei 
mehreren Welleniangen zwecks Korrektur xmd weisen da- ; 

20 her in der Kegel die MOglichkeit zur welleniangense- 
lektiven und welleniangenvariablen Lichtabsorptions- 
messung auf); hohe Reproduzierbarkeit der gefundenen 
Werte aufgrund einer sehr niedrigen Streuung der Ein- 
zelwerte (das Konfidenz interval 1 liegt gem^O einer . 

25 Vieizahl von Versuchaserien unter 5%, in der I^egel bei 
2, 2 - 3,5%); die hohe Genauigkeit bzw. Reproduzier- 
barkeit wir.d zudem* auch bei sehr hohen Thrombininhibi- 
tor- bzw. Hirudtnspiegeln erreicht; aufgrund der 
vorstehenden Eigenschaft^n eignet. sich das erfindungs- 

30 gemafie Verfahren zur nationalen und Intemationalen 
Standard! sierung: 
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^- ryiinden verabreicht wxra. auj- 

15 tharapeutxschen^GrUnde^^ ^ .enaiaden werd0n, daB 

. eiae Unter- oder Uberdosierung ^ ^^^.^^i^^iicher 

stattf indet, und zwar sowohl quasi 
.. odar diskontinuierlicher Oberwachung. 

^° , Ho« nicht in die Umwandlanei . 

Iia elnzelaen. kann das mcht m ^ ■ 
Prothroxobin/alctives Meizothroinbin bz«. Mtdesfg ^ 
Leifende garinnungsheinmenda Mittel au3gewahlt sein 

erisatioasheainstof fe uad M p^fabloc FG 

.en"., .i. --•^'^t V^^:;^ta Scbwei., welcbes ein 
..^ Pentapba- ^^^^^^^^ ^^^^^ ^_ 

Tetrapaptld (Gly Pro Arg .^^^^^atLon verbindart.. Die 
30 finiltat die ^"''^'^^^^"-""^r"'"^°^,3fgl spaltanda 
Prothroinbin in Meixothrombln, bzw. Mtdasfgl. sp 
s::^tanz kann ausg.w»hlt sein aus dar Sruppe der 
Scbiangenglf te und schlanganglftfraktlonan. 
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' belspielsweise Gifte von Dlspholiclus, Rhabdophis, 
BothropSr Notechis, Oxyuranus imd Russel' Vipern- 
Zweckma^igerwaise werden gereinigte Fraktlonen daraus 
verwendet. Vorzugsweise w.ird Ecarih, eine. hochgradlg • 
5 gereinigte Fraktion des Echis-carihatus Toxins dder 
Multiaquamase, das Pro thrombin- spa Itende Enzym aus 
Echid multi squama tous/ verwendet. Seiche Substanzen, 
wie belspielsweise Bear in sind kduflich erwerbar u.a. 
von der Firma Pentapharm AG, Schweiz. 

10 

Das durch aktives Meizo thrombin b£w. Mtdesfgl spalt- 
bare chromogene Substrat kann unter Spaltung p- 
Nitrbanilih freisetzen und die Lichtabsorptionsmess.iing 
kann dann bei 405 nm durchgefllhrt werden. Beispiele 

15 fur solche Oder auch andere Substrate sind Tripeptide/ 
we 1 Che unter den ..Namen Chromozym TH oder Pefachrom TH 
von^den Firmen ChromggeniX/ Boehringer/^ Pentaphana 
erhaitlich sind (Pefachrome TH ist H-D-ChG-Ala-Arg- 
pN.2AcOH), Ein Beispiel fUr f lourochrome Substrate ist 

20 Pefachrom TH f lourogen, welches unter .den Namen Pef a 
15865 von der Firma Pentapharm erhaitlich sind, 

Im einzelnen empflehlt es sich bei den in Frage kom- 
menden Aktivitaten, in Stufe c) eine erste Absorp- 

25 tions- Oder Emissionsmessung nach 0 - 100 s, 

vorzugsweise 0 - 50, hOchsvorzugsweise 5 - 15 s, und 
eine zweite nach anschlieSenden 10 - 1000 s, vorzug-* 
sweise 50 - 500- s, hOchstvorzugsweise 150 - 30O s, 
•ge-zahlt ab Zugabe der Prothrombin in Meizo thrombin 

30 bzw. Htdesfgl spaltenden Substanz pder des Meizothrom- 
bins bzw. MTdesfgl/ durchzufUhren. Das. erfindungs- 
gem^Be Verfahren ist insbesondere zur Bestisuaung vom 
Hirudin oder der Bestimmung der Konzentration und/ Oder 
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der Aktlvltat von synthetischen Thrombinlnhtbitoren 

Oder Hirulogen. 

Die Erfiadun, betrifft weiterhin em Test Kit zur Bes- 
5 timmuag der Koazentration von Thxo»bihiixhxbitoren in^ 
alner ni^ht-trUben K<»rperflUssig.elt oder einem n cht- 
truben Extract aus einer KbrperflUssigKeit mit fol- . 

. genden KitKo«ponentsn: Kl) ^''r'^r^linTzw 
die U^wandlung Prothrona,in/a.ti.esJiexzothro^ln bzw 

ao Mtdesfgl emgreifenden gerinnungsheMaead^n .Mittel, K2^ 
emea durch aKtives MeizothronO^in bzw. Mtdeafgl spalt 
baren chro^ogenen oder f lourogenen Subst;rat und K3) 
emer LOsung einer Prothrombin in Meizothro^rbin bzw^ 
. Mtdesfgl spaltenden Substanz, wobei die -o^^^lT 
15 ersetzt oder erg.nzt sein kann durch e.ne Komponente 
. K3a) . einer Wsung mit Meizothro.nbin .bzw. Htdesfgl, 
. sowL ein Test Kit zur aesti».^ng der -^"vi.«t-^ 
Thro^bininhibitoren in einer nicht-trUben 
sigkeit Oder einom nicht-trUben Extrakt aus e.ner KOr 
20 perf lossigkeit oder einer nicht-trUben nicht ^ 
naturlichen waBrigen FlOssigkeit ^°^^^"f 
ponenten: optional Kl, einer I^sung eines nicht in- die 
umwandlung Prothro>nbin/aktives ^^^^ ^, 

~ Mtdesfgl . eingreif enden gerinnungshemmenden M.ttel,. m 
2S e ne« Lch aktives Heizpthro»bin bzw. Mtdesfgl . spalt- 
Lren chrcBogehen oder flourogenen ^^^-^"^ ^^"^ ^ 
einer L^sung einer Prothrombin in MexzothronO^in bzw 
Mtdesfgl spaltenden Substanz, wobei die Ko«ponente K3) 
ersetzt oder erg.nzt sein kann durch eine Komponente 
30 K3areiner L«sung .it Meizothro>^in bzw. Mtdesfgl- Die 
Kitko»ponenten k.nnen voneihander ^^^.^-^^ 
einer einzigen Testkitpackung vorgesehen sein. Es kann 
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als optional einsetzbare zusatzllche Kitkoinponente 
eine L6sung mit Prothrombin vorgesehen ist.. 

Aufgriind des fur Screeningzwecke besonders geeigneten 
5 erfindungsgeiaSflen Verfahrens sind auch Gegenstand der 
Erflndung damit gefundene bzw. charaJcterisierten neue 
Thrombininhibitoren, welche n^tolich erhaltlich sind 
durch folgende Veriahrensschritte: A) Elemente einer 
Grxippe von prospektiveri Thrombi nlnhibo tor en werden In 
10 vorgebener und vorzugsweise gleicher Konzentration 

siibsequent Oder getrennt simultan einem Verfahren nach 
einem der Ansprtiche 2 bis 8- unterworfen, B). Die Ver- 
minderung der L i ch tab sorption ode r Lichtemission je 
Zeiteinheit wird fOr jeden prospektiven Thrombinin- 
15 hibitor ermittelt und mit. der unter gleichen Bedingun- 
gen b^stlmmten Llchtabsorption oder Licbtemission je 
Zeiteinheit einer vorgegebenen, vorzugsweise gleichen 
Konzentration von Hirudin verglichen, C) es werden . 
diejenigen prospektiven Thrombininhibitoren aus- 
2 0 gewahit/ deren Verminderung der Li ch tab sorption oder 
Emission je Zeiteinheit mindestens 10% der ent- 
sprechenden Abnahme bei Elnsatz von Hirudin 
ehtspricht. 

• 25 Far das erfindungsgemafle Test Kit sowie die er- 

findungsgemao auf gefundenen Thromblnlnhibitoren .gelten 
die zura erfindungsgemaften Verfahren getroffeneiv De- 
tailerlauterungen entsprechend. 

30 Sofern Meizothrombin bzw. Mtdesfgl eingesetzt wird, so 
kanii dies kauflich erworben werden, beisplelsweise von 
der Fa. Pentapharm AG, Schweiz, aber auch beisplel- 
sweise gemafi der Vorschrift in der Literaturstelle 
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US-A-5,547,850 hergestellt warden an unmobilisiertem 
Ecarin. 

Bei den Un Rahmen der Erfindung einsetzbaren Geraten 
5 handelt as beispislaweise uin melat ohnehln vorhandene 
halb- Oder vollautomatische Gerinnungsgerate . In Frage 
kommen dabei z.B. Gerinnungsautpmaten des Typs Sysmex 
CA-500 Oder S2060 der Firma Dade-Behring Oder des Typs 
Electra 2000. Beim CA-SOP wird das von einer LED enat- 

10 tierte Lichtdurch einen Filter (405nm) gesandt and 
anschliefiend durch die Probe. Das CA-500 besti^t im 
chromogenen Kanal die Anderung bzw. Verainderung der 
Lichtabsorption von Farbstoffen, wie z.B. pNA (P 
Nitroanilin) . 1st in einer Probe beispielsweise Hi- 

15 rudin, so wird das generierte oder zugegeberie Mei- 
zothrombin bzw. Mtdesfgl inaktiviert mLt der Folge 
einer dadurch behinderten pNA-Freisetzung. Die in- 
sofern sich anders verhaltende (andernde) opttsche 
Dichte der Probe wird mittels einer Photodiode auf- 

20 genonuaen und ausgewertet. Die zu beobachtende Lichtab- 
sorptlonsanderung ist umgekehrC proportional der 
Hirudinaktlvitat . 

im folgenden wird die Erfindung anhand von lediglich 
25 AusfUhrungsbeispiele darstellenden Experimenten naher 
eriautert, 

zur Bestiinmung einer Standardkurve wurde gepooltes 
. Humancitratplasma mit vorgegebenen Mengen Hirudin- 
-30 15sung verse tzt. Die so erhaltenen Standardly sungen 
warden in einem CA-500 gemessen. 

Als Reagenzien warden eingefUllt, 
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Reagent 1 [Inhib) (Raumtemperatur) : 400ul Pefabloc FG 
(20 mM; geiost in 0,9% Nad) + 2100 pi Tris-Puf f er, 

5 Reagent 2 CChromol (Raumtemperatur): Pefachrome TH 
(lOymol/vial) , verdOnnt auf 3umol/mi Aq. dest, . 

Reagent 3 [Ecarin] (15**C) ! Ecarin <J50 EU/vial) , . 
verdUmit auf 0,3 EU/ml (der Inhalt dea Ecarinf iasch- 
10 Chen wird^in^^Sml Ov9%"^NaCL^=L6aung-:g^ und Jcurz vor 
dem Einsatz mit einer 1 :2';Mlschung-au3 0/9%-' NaCl, en- 
thal^feend l%FPrlonGX (Merck), und OylM^e^Clj-LOsung auf 
die Endkon^zentration eingestellt, 

15 Das Testprotokoll i'stfftvfoLgend wiede.rgegeben . Als Dil. 
Buffer vmrde'-ei^ngesetzt-eine' MiSGhung- aus -16,6^1 
ProthTombin -(gerjBindgt; PEoteingehalt : 2,22 mg/ml) unc 
984 ul einer Mischung aus 900^1 Tria-Puffer (0,05 M, 
pH 8, ST'C, + 0, IMNaCl) und lOOpl Prionex (Merck). 



25 



30 



X3 



Testfwotokoll: Nanrte 
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Detector 
Start Point 
End Point 
Sensitivity 


Chrom 
5 sec 
18Qsec 
Low Gain 


1 SanhpleVol. 
nil Vol. 


Zitratpiasma oyi 
Buffer 70 Ml: 


2SampleVol. 


- UM> 
0 M« 


Reagent 1 
Reag. Vol. • 
Rinse 


'■ 30 sec 
Inhib 125 P< 
125mI 


Reagent 2 

Chromo 

Rinse 


120 sec 
Chronto 20 m' 
100 Ml 


Reagent 3 
Rea^Vot, 
Rinse 


210 sec 
Ecarln 20 M* 
50mI 

UunnnhloriUbauna) 
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r H . Fi« 1 ist die erhalten* standatdkurve wieder- 

"s kit. de. e«.e. ^« ^-^^^^ 

« ft 9977 auC. ini Experiment wird. ledigllcn 

:i:iranra:d /uL e..e ^^^-^-z:: 

setzt and die unbe)cannte "^-"^^-'^''"^^""^'^^^.l^.en ' 
^i^. 1 anhand der gemessenen i^nahme der optischen 

Dichte abgelesen. - 
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Patentansprilche : 

1. verfahren zur BestiiMnung der Konzentration von 

Thrombtninhibitoreii. in einer ntcht-trllben KOrper- 
5 flilssigkeit oder einem nicht-trtibeh Extra Jet aus 
einer Korperf IQaaigkeit mit deri folgenden 
Verfahrensschritten: . 

a) einQia Lebewesen wird die KOrperf lUssigkeit entr-. 
10 -nxsmmanttiMd^iad^K!^^^^ 

b ) /der**iti*^Staf e>a^ ve^-hawe 
15 f M:ss>i^*gikeit--wec^den*64n^'^ 

-prothr^mt)inv'*ff)ct-lsveS^Melzo MtdeMgl 
eingrei^f''ehdes*ge^i^hnungs=hemmend«s Mit-t5el/-*eU*n 
durch aktives Meizothrombin bzw. Mtdesfgl 
spaltbares chromogenes oder flourogenes Sub- 
20 strat und eine Prothrombin in Meizothrombin 

bzw, Mtdesfgl spaltende Substanz oder Mei- 
.20 thrombin b^w. Mtdesfgl zugegeben, sowie, op- 
tional, Prothroinbin, 

25 c) die in Stufe b) erhaltene Lttsung bzw. Mischung 
.^wird einer welienlangengelekti^ven Lirchtabsorp- 
Mons- Oder Lichtemissionsmesaung in AbhSngig- 
wikeit won -der Zeit-uhterworfen/ 

30 d) aus der Verminderung der Li cht absorption oder 
Lichtemission in Stufe c> je Zeiteinhelt* wird 
die in. der Kiirperf Itissigkelt enthaltene Menge 
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2, 

5 



10 



15 



20 



25 



30 



niittelten Standardkuryen faestiirmt. 

...aH,.. .u. ^^^^ 
ti:::rr :::°o::::- --^^^ . : 

\,iyA elne tWroerfittssiglceit ent- 

- ei.^ ™rrperf rs..,reit wird «rforder- 

"^•^'"riL iLrr Ltrennung von Trm,sl:<,f fen 
licnenfalls «iner AD Fiussigkeit 
unterwo«^feri Oder eine nxcbt cruD 

wird kOnstlich nergestallt, ' 

- a) erhaltenen uicHt-trUben Flttssig- 

,--:rrjr..:::— ^^^^^ 

durch aJccxve fiouroganes Sub- 

strat und elne Prothrombin in Meizoth 
b.w. Mtdesfgl .Paxtende Substanz oder Mei 
zothroinbin bzw. Mtdesfgl .ugegeben. sow.e, op 
t tonal, prothrombin, 

in Stufe b) erhaltehe Wsung.bzw. Mischung 
" : :d ei^r weUenl^ngenseleKtiven ^i^— 
tllns- Oder Lichtemissions.essung m Abh.ngxg 
keit von der zext 
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Vergleich mi.t ermittelten Standardkurven 
bestimiat . 



.5 3. Verfahren nach- Anspruch 1 oder 2, wobei das hicht- 

in die Omwandlung Prothrombin/aktivea Mel zo thrombin 
bzw, Mtdesfgl eingreiferide gerinnurtgsheiwaende Mit- 
tel ausgewahlt ist aus der Gruj^e. "Calcium- 
. Komplexbildner, Heparin/ Heparlnoide, Antithrombin. 

10 III. Protein C, Fibrinpolymerisationshemmstbf-fe imd 
Mischungen aus diesen Stof f en" , 



4. Verfahren nach einem der Ansprtlche 1 bis 3,.wobei 
15 die Prothrombin. in Meizothrombin bzw. Mtdesfgl 

spaltende Substanz ausgewahlt ist aus der Gruppe 
der Schlangengifta und Schlangengiftfraktionen, 



20 5, Verfahren nach einem der AnsprUche 1 bis A, wqbei 
die Prothrombin in Meizothrombin Bzw. Mtdesfgl 
spaltende Substanz Ecarin ist. 



25 6. Verfahren nach einem der AnsprUche 1 bis 5,- wobei 
das durch aktives Meizothrombin bzw. Mtdesfgl- 
spaltbare chromogene ^Substrat unter Spaltung p- 
Nitroanilin freisetzt und die Lichtabsorptionsmes- 
sung bei 405 nm .durchgefuhrt wird- 



30 



7 . 



Verfahren nach einem der Ansprtlche 1 bis 6, wobet 
in Stufe c) eine erste Absorptions- oder 
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««r.h 0 - 100 voraugsweisG 0 - 
50, httchsvorzugsweise 5 - 15 s, una e _ 
.a;. ansc..ieBen.en XO - XOOO - 
500 3, Mchstvorzugswexse 150 - 300 s, ge 
, K» der Prothrombin in Meizothrombm bzw. 
' rr..r3p:i:en.en su..t^. ..s Mei— . 
bins bzw. Mtdesfgl, durchgetUhrt warden. 

XO e. Vr.^.n aac' e.ne« de. ^^-^^^ ^^.^to;' r/tin 

der ThrondDlninhibitor Hirudin, sin Hirolog oa . 
synthetlscher Thrombinihhibitor ist. 

, . p T«*t Kit zur Bestimung der Konzentration von 
15 9. Test Kit zur u nicht-trtlben KOrper-. 

Thrcmbininhibitoren m einer nicht z 
flussigkeit Oder einem nlcht-trtiben. Extrakt aus 

.n^r Sperfltissigkeit mit folgenden. Kitkoraponen- 
ten: Kl) einer I^sung eines n.cht xn ^^^^^ 

™Hin/aktives Meizothrojnbin bzw. Mtdeafgl 

\ ™„.n Oder f loatoa«n«n Substrat ui>d K3I 



Mtdesfgl- 



^ ^oi- AVtivttat von Throm- 
30 10, Test Kit zur Bestxn^ung ^^^^^^^^^ K^^erflU.- 
bininhibitoren in einer '^i^^^^'^'^f 
sigkeit Oder einem nicht-truben E^^trakt aus exn 

K5rperf Itissigkeit. oder exner nicht tru 
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naturllchen wSfirigeh Flttsslgkeit mit folgQnden 
Kitkomponenten: optional Kl) einer LOsung eines 
nlcht in die utawandlung PrptbronUjin/alctives Mei- 
zothrombin bzw. Mtdesfgl eingrei f enden geriimvmg- 
shemmenden Mittel, K2) einem durch. aktives 
Meizothrombln bzw. Mtdesfgl spaltbaren chromogetien 
Oder flourogenen substrat \md K3) ain6r LOsung 
einer Prothrombin in Meizothro^bin bzw/ Mtdesfgl 
spaltenden Substanz, wobei die Komponente K3) er- 
setzt Oder erganzt sein kann durch eine Komponente 
K3a) einer LOsung mit Meizothrombin bzw. Mtdesfgl. 



11. Test Kit nach Anspruch 9 Oder 10, wobei die 
15 Kitkomponenten voneinander getrennt aber in einer 
einzigen Testkitpackung vorgesehen sind. 



12 . Test Kit nach einem der AnsprUcha 9 bis l.l, wobei 
20 als optional einsetzbare zusatzliche Kitkoiaponente 

eine LOsung mit Prothrombin vorgesehen ist. 

13. Thrombininhibltoren, welche erhaitiich sind durch 
25 folgende. Verfahrensschrltte: 

. A) Elemente einer -Gruppe von prospektiven Throm- 
bininhibotoren werden in vorgebener und vor-. 
zugswelse gleicher Konzentration subsequent 
30 Oder getrennt simultan einem verfahren nach 

einem der AnsprUche 2 bis 8 unterworfen. 
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10 



15 



B) Die Varminderung der Lichtabsorption oder Lx- 
chteiaission je Zeiteinhelt wlrd fUr ieden 

Lt der. unter gleichen Bedingungen bestin^ten 
LlchtabsorptiPnoder Llchte^lsslon je Zexte.n- 
;.. «iner vorzugswei.e .l.icben Konzentration 

von Hirudin verglichen. 



C) 



as werden diejeaigen prospektiven Thrc»abxnin- 
hibitoren ausgewmt, deren Abnahme der 
Lichtabsorption oder Emission je Zeiteinbext_ 
»indesteas iO% der entsprecbend^n Abnahme bei 
Etnsatz von Hirudin entspricht. 



20 



25 



30 




20 

Zu s anunen f a s a ting 

Die Erfindung betrlfft ein Verfahren zur Bestimmung 
5 der Konzentration von Thrombininhibitoren in einer 
nicht-trtlben KOrperf lOssigkeit oder einem nicht-trtlben 
Extract aus einer KOrperf Itissigkeit • Sie weist die 
folgenden Verf ahrensschritte auf • Einem Lebewesen wird 
die KeJrperflUssigkeit entnommen und die Kdrperf Itissig- 

10 keit wird erf orderlichenf alls einer Abtrennung von 
TrUbstof fen unterwdrfen. Der so erhaltenen nicht- 
trUben KarperflQsaigkeit werden ein nicht in die Uta- 
wandlung Prothrombin/aktives Me i 20 thrombin bzw, 
Mtdesfgl eingreifendes gerinnungshemmendes* Mittel/ . ein 

15 durch aktives Meizothrooibin bzw. Mtdesfgl gpaltbares 
chromogenes Oder flouro genes Subs t rat und eine 
Prothrombin in Me i 20 thrombin bzw. Mtdesfgl spa-It ende 
Substanz zugegeben, sowie, optional/ Prothrombin, Die. 
so erhaltene LOsung bzw. Mischung wird einer wellen- 

20 langenselektiven Iiichtabsorptions- oder Lichtemis- 

sionsmessung in Abhangigkeit von der Zeit unterworfen. 
Aus der Abnahme der Lichtabsorption oder Lichtetaission 
je Zeiteinheit wird die in der Kfirperf lUssigkeit en- 
thaltene Menge des Thrombininhibitors durch Vergleich 

25 cait ermittelten Standardkurven bestlmmt. 
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Rec'dPCT/PTO rs NOV 2001 

Method for determining the concentration 
of thrombin inhibitors 

Specification 

The invention relates to a method for determining the 
concentration of thrombin inhibitors, wherein body liquid is 
taken from a living body and wherein a substance separating 
prothrombin into meizothrombin or meizothrombin-des 
fragment 1 (in the following Mtdesfgl) is added to said 
bo.dy liquid. - As thrombin inhibitors are understood all 
natural or synthetic substances directly inhibiting thrombin 
or initial thrombin products. An example for a natural 
thrombin inhibitor is hirudin, extracted from the saliva of 
hirudo medicinalis. Hirudin is a very small protein com- 
posed of 65 amino acids and having a molecular weight of 7 
kD. Examples for synthetic thrombin inhibitors are the so- 
called hirulogs comprising partial sequences being analo- 
gous or homologous to hirudin, and polypeptides composed 
of or comprising a tripeptide Phe-Pro-Arg or derivatives of 
such a tripeptide, such as boric acid derivatives, chlo- 
romethy Iketon derivatives, benzamidine derivatives, argini- 
nals, amino acid modified derivatives and the like. The 
above substances have probably the same mechanism effects 
as hirudin. As donors of the body liquid are possible human 
beings and mammals, such as rodents. Examples for body 
liquids are in particular blood or blood plasma produced 
from blood. But other body liquids not containing pro- 
thrombin are also possible, for instance urine, liquor, sa- 
liva, peritoneal liquid and others. Then, according to the 
invention, prothrombin is added. Non-turbid means that 
there should be no substantial amounts of suspended parti- 
cles in the body liquid to be examined. This can be 
achieved, if necessary, by centrifugation of the body liquid 
and separation of the remainder. 

The theoretical background the invention is based on is 
the following. The transformation of prothrombin into 
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thrombin is an essential factor for blood coagulation. 
Thrombin acts on the creation of fibrin monomers from fi- 
brinogen and on the polymerization of the fibrin monomers. 
Prothrombin is transformed into thrombin with the contri- 
5 bution of activated factor X, activated factor V Ca" ions 
and phospholipids, such as platelet factor 3. A multi-step 
reaction takes place, w^ith intermediates being formed in 
relatively small amounts. If however the coagulation is ini- 
tiated by means of for instance ecarin or another snake 
10 venom or snake venom fraction, an "atypical" intermediate 
will be formed, such as meizothrombin, PIVKA meizothrom- 
bin or meizothrombin-des fragment 1 (PIVKA is the abbre- 
r?2 viation for a protein being induced by a vitamin K antago- 

C nist). These atypical intermediates interestingly are inacti- 

% 15 vated for instance by hirudin, not however by heparin (fac- 
5 tors Ila, IXa, XIa, Xlla inhibitor and/or antithrombin). Be- 

!t! sides, they will also lead to thrombin formation and subse- 

quently to coagulation. The affinity of hirudin and other 
f . . synthetic thrombin inhibitors to the atypical intermediates 
20 is very high (kj > 10' mol/1 for meizothrombin), so that 
0 the free atypical intermediate is temporarily bound by the 

P4 thrombin inhibitor. 

^'^^ The above fundamentals are used in a method of the 

type referred to above, described in document US-A- 
25 5,5 47,8 5 0, wherein so to speak the consumption of the 
thrombin inhibitor is detected by measurement of the delay 
of coagulation. A large amount of thrombin inhibitor will 
lead to a long time before the beginning of coagulation, and 
vice versa. In principle, this method has proven successful 
30 in practical applications. The drawbacks however are that in 
cases of reduced fibrinogen level, falsifications may occur, 
since a (too) low fibrinogen level, same as a high thrombin 
inhibitor level, may lead to long coagulation times. 

The invention is based on the technical object to spec- 
35 ify a method for determining the concentration of thrombin 
inhibitors, said method providing precise values independ- 
ently from the fibrinogen level. 



For achieving this object, the invention teaches a 
method for determining the concentration of thrombin in- 
hibitors in a non-turbid body liquid or a non-turbid extract 
from a body liquid, comprising the following steps: a) the 
body liquid is taken from a living body, and the body liquid 
is subjected to a separation from the turbid matter, if nec- 
essary, b) to the non-turbid body liquid obtained in step a) 
are added a coagulation-inhibiting substance not interfering 
in the transformation prothrombin/act i ve meizothrombin or 
Mtdesfgl, resp., a chromogenic or fiuorogenic substrate not 
dissociable by active meizothrombin or Mtdesfgl, resp., and 
a substance dissociating prothrombin into meizothrombin or 
Mtdesfgl, resp., and as an option prothrombin, c) the solu- 
tion or mixture, resp., obtained in step b) is subjected to a 
wavelength-selective light absorption or light emission 
measurement as a function of the time, d) from the reduc- 
tion of the light absorption or light emission in step c) per 
time unit is determined the amount of the thrombin inhibitor 
included in the body liquid by comparison to previously 
determined standard curves. Alternatively to the substance 
dissociating prothrombin into meizothrombin or Mtdesfgl, 
resp., or as a complement hereto, meizothrombin or 
Mtdesfgl, resp., may be added. Further, the invention 
teaches a method for determining the (specific) activity of 
thrombin inhibitors (for inhibiting generated meizothrombin 
or Mtdesfgl, resp.) in a non-turbid aqueous liquid, com- 
prising the following steps: a) a body liquid is taken from a 
living body, and the body liquid is subjected to a separation 
from the turbid matter, if necessary, or a non-turbid liquid 
is synthetically produced, b) to the non-turbid body liquid 
obtained in step a) are added a given amount of thrombin 
inhibitor, if applicable a coagulation-inhibiting substance 
not interfering in the transformation prothrombin/active 
meizothrombin or Mtdesfgl, resp., a chromogenic or fiuoro- 
genic substrate not dissociable by active meizothrombin or 
Mtdesfgl, resp., and a substance dissociating prothrombin 
into meizothrombin or Mtdesfgl, resp., or meizothrombin or 
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Mtdesfgl, resp., and as an option prothrombin, c) the solu- 
tion or mixture, resp., obtained in step b) is subjected to a 
wavelength-selective light absorption or light emission 
measurement as a function .of the time, d) from the reduc- 
5 tion of the light absorption or light emission in step c) per 
time unit is determined the activity of the thrombin inhibi- 
tor by comparison (of the negative slope) to previously de- 
termined standard curves. - As chromogenic substrates are 
designated substances containing chromophoric groups and 
10 being specifically dissociated by thrombin, resulting in a 
coloration. Fluorogenic substances are substances that are 
specifically dissociated by thrombin, resulting in fluores- 
p cent substances. Prothrombin may be added, if the body liq- 

C uid does not naturally contain sufficient prothrombin, for 

m 

fi 15 instance in the case of vitamin K deficiency, or if the 

B amount of thrombin inhibitor to be expected or the activity 

It of the thrombin inhibitor will recommend so, or if during an 

.j; illness a prothrombin deficiency has occurred. 

The invention is based on the surprising detection that 
J 20 chromogenic or fluorogenic substances being specifically 
J dissociated by thrombin are equally specifically dissociable 
3 by meizothrombin or Mtdesfgl, resp. This could not be ex- 
pected since intermediates are necessary pre-steps, however 
do not naturally develop the same effects or reactivities as 
25 the thrombin. By that the detecting reaction according to 
the invention exclusively takes place by monitoring the 
meizothrombin or Mtdesfgl inhibition, resp., by means of a 
color reaction, the detection is completely independent from 
the fibrinogen level. Rather, for body liquids, in particular 
30 blood or blood plasma, the coagulation has even to be pre- 
vented, in order to not disturb the color reaction evaluation. 
In addition, the determination of the concentration of the 
thrombin inhibitors is in all sections at least as accurate as 
the determination by means of the prior art method at a high 
35 fibrinogen level. Also, there is independence from any 
orally administered anti-coagulants possibly included in the 
liquid. Further advantages are: quick measurement within 
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minutes in chromogenic channels of conventional automatic 
coagulation devices (these often measure a turbidity at sev- 
eral wavelengths for the purpose of correction and therefore 
usually offer the possibility of the wavelength-selective and 

5 -wavelength- variable light absorption measurement); high 
reproducibility of the found values because of very little 
variations of the individual values (the confidence interval 
is according to a multitude of test series below 5 %, usually 
2.2 - 3.5 %); the high accuracy or reproducibility is further 

10 also achieved at very high thrombin inhibitor or hirudin 
levels, resp.; due to above features the method according to 
the invention is suitable for national and international stan- 
dardization. 



The method according to the invention is used on one 
)§■ 15 hand in science, namely in all areas of examinations where 
W concentrations of thrombin inhibitor have to be determined, 

|i and for the (if applicable, high-capacity) screening of pro- 

'P- spective thrombin inhibitors. In the latter case, a multitude 

f^^ of synthetic prospective inhibitors can be examined with a 

20 high throughput with regard to their actual effects. Activity 
S means here the determination whether at all an inhibition 

Q takes place, and if yes, how the kinetics or the specific ac- 

!^ tivity are. On the other hand, clinical application is also a 

issue, for instance for monitoring the thrombin inhibitor 
25 levels of patients to whom the inhibitor is administered for 
therapeutical reasons. Thus it can be prevented, in a simple 
and economical way, that an under or over-dosage of the 
thrombin inhibitor takes place, and that in quasi-continuous 
or discontinuous monitoring. 

30 In detail, the substance not interfering in the transfor- 

mation prothrombin/acti ve meizothrombin or Mtdesfgl, 
resp., may be selected from the group "calcium-complex 
forming agents, heparin, heparinoids, anti -thrombin III, 
protein C, fibrin polymerization inhibiting substances and 

35 mixtures of such substances". A specific example for this is 
Pefabloc FG manufactured by Pentapharm A; Bale, Switzer- 
land, this substance being a tetrapeptide (Gly-Pro- Arg-Pro) 
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and preventing the fibrinogen polymerization with a high 
affinity. The substance dissociating prothrombin into 
meizothrombin or Mtdesfgl, resp., may be selected from the 
group of the snake venoms or snake venom fractions, for in- 
5 stance venoms of dispholidus, rhabdophis, bothrops, note- 
chis, oxyuranus and Russel's vipers. Suitably cleaned frac- 
tions therefrom are used. Preferably, ecarin, a highly 
cleaned fraction of the echis-carinatus toxin, or multi- 
squamase, the prothrombin dissociating enzyme from echis 
10 multi-squamatus, is used. Such substances as for instance 
ecarin are commercially available from Pentapharm AG, 
Switzerland, among other sources. 

The chromogenic substrate dissociable by active 
meizothrombin or Mtdesfgl, resp., may release p- 
nitroaniline under dissociation, and the light absorption 
measurement can then be performed at 405 nm. Examples for 
such or even other substrates are tripeptides available under 
the names Chromozym TH or Pefachrom TH from the compa- 
nies Chromogenix, Boehringer, Pentapharm (Pefachrome TH 
is H-D-ChG-Ala-Arg-pN.2 AcOH), An example for fluoro- 
chromic substrates is Pefachrom TH fluorogen, being avail- 
13 able under the name Pefa 1 5865 from the company Penta- 

M pharm. 

In detail, it is recommended for the activities in ques- 
25 tion to perform in step c) a first absorption or emission 
measurement after 0 - 100 s, preferably 0 - 50, most pref- 
erably 5 - 15 s, and a second one after another 1 0 - 1,000 s, 
preferably 50 - 500s, most preferably 1 50 - 300 s, measured 
from the addition of the substance dissociating prothrombin 
30 into meizothrombin or Mtdesfgl, resp. The method according 
to the invention is particularly suited for the determination 
of hirudin or the determination of the concentration and/or 
the activity of synthetic thrombin inhibitors or hirulogs. 

The invention also relates to a test kit for determining 
35 the concentration of thrombin inhibitors in a non-turbid 
body liquid or a non-turbid extract from a body liquid, 
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comprising the following kit components: Kl) a solution of 
a coagulation-inhibiting substance not interfering in the 
transformation prothr ombin/acti ve meizothrombin or 
Mtdesfgl, resp,, K2) a chromogenic or fluorogenic substrate 
5 dissociable by active meizothrombin or Mtdesfgl, resp., and 
K3) a solution of a substance dissociating prothrombin into 
meizothrombin or Mtdesfgl, resp., wherein component K3) 
may be replaced or complemented by a component K3a) of a 
solution with meizothrombin or Mtdesfgl, resp., and a test 
10 kit for determining the activity of thrombin inhibitors in a 
non-turbid body or in a non-turbid extract from a body liq- 
uid or in a non-turbid non-natural aqueous liquid, compris- 
ing the following kit components: as an option Kl) a solu- 
43 tion of a coagulation-inhibiting substance not interfering in 

■t 15 the transformation prothrombin/acti ve meizothrombin or 
fg Mtdesfgl, resp., K2) a chromogenic or fluorogenic substrate 
dissociable by active meizothrombin or Mtdesfgl, resp., and 
.J^- K3) a solution of a substance dissociating prothrombin into 
f meizothrombin or Mtdesfgl, resp., wherein component K3) 

20 may be replaced or complemented by a component K3a) of a 
Q solution with meizothrombin or Mtdesfgl, resp. The kit 
jij components may be separated from each other or provided in 
\S a single test kit package. Further, as an optional additional 
kit component, a solution with prothrombin may be pro- 
25 v i d e d . 

In any case it is understood that for the addition of 
substances dissociating thrombin, meizothrombin or 
Mtdesfgl, resp., and/or meizothrombin or Mtdesfgl, resp., 
these are used in defined, given amounts. Corresponding 
30 considerations apply to the substrate. 

Based on the method according to the invention and 
being particularly well suited for screening purposes, fur- 
ther subject matter of the invention are thereby found or 
characterized new thrombin inhibitors, which are namely 
* 35 available by the following steps: A) elements of a group of 
prospective thrombin inhibitors are submitted subsequently 
or separately and simultaneously in a given and preferably 
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identical concentration to a method according to one of 
claims 2 to 8, B) the reduction of the light absorption or 
light emission per time unit is determined for each pro- 
spective thrombin inhibitor and compared to the light ab- 
5 sorption or light emission per time unit of a given, prefera- 
bly identical concentration of hirudin determined under 
identical conditions, C) those prospective thrombin inhibi- 
tors are selected the reduction of the light absorption or 
light emission of which per time unit corresponds to at least 
10 10 % of the corresponding reduction when hirudin is used. 

For the test kit according to the invention and the 
thrombin inhibitors found according to the invention apply 
Ip the detailed explanations as given above for the method ac- 

cording to the invention. 

p 15 As far as meizothrombin or Mtdesfgl, resp,, is used, 

0n this can commercially be bought, for instance from Penta- 

yfi pharm AG, Switzerland, can however also be produced at 

.J immobilized ecarin according to the statement in document 

i'^ US-A-5,547,850. 

i^p 20 The devices to be used for the invention are for in- 

if. 

. stance semi or fully automatic coagulation devices being 
y present anyway. These may for instance be automatic co- 

agulation analyzers of the type Sysmex CA-500 or S2000 of 
the company Dade-Behring or of the type Electra 2000. In 

25 the CA-500, the light emitted by a LED is sent through a 
filter (405 nm) and then through the sample. The CA-500 
determines in the chromogenic channel the variation or re- 
duction of the light absorption of dyes, as for instance pNA 
(p-nitroanil ine). If there is for instance hirudin in a sample, 

30 the generated or added meizothrombin or Mtdesfgl, resp., is 
inactivated, with the consequence of a thereby inhibited 
pNA release. The as such differently behaving (changing) 
optical density of the sample is recorded by a photodiode, 
and is evaluated. The monitored change in the light absorp- 

35 tion is inversely proportional to the hirudin activity. 



-9- 



In the following, the invention will be explained in 
more detail, based on experiments representing examples of 
execution only. 

For the determination of a standard curve, pooled hu- 
5 man citrate plasma was treated with given amounts of hiru- 
din solution. The thus obtained standard solutions were 
measured in a CA-500. 

As regents were filled in: 

Reagent 1 [inhib] (room temperature): 400 |al Pefabloc 
10 FG (20 mM; dissolved in 0.9 % NaCl) + 2,100 jil Tris 
buffer; 

5 Reagent 2 [chromo] (room temperature): Pefachrome 

j| TH (10 |imol/viaI), diluted to 3 |imol/ml aq. dest, 

g Reagent 3 [ecarin] (15 °C): ecarin (50 EU/vial), di- 

m 15 luted to ,3 EU/ml (the contents of the ecarin bottle are dis- 
^ solved in 5 ml of 0.9 % NaCl solution and shortly prior to 

J, application set to the final concentration with a 1:2 mixture 

of 0,9 % NaCl, containing 1 % Prionex (Merck) and 0.1 M 
CaCl2 solution. 

20 The test records are shown below. As dil. buffer was 

used a mixture of 16.6 ^1 prothrombin (cleaned; protein 
content 2.22 mg/ml) and 984 jul of a mixture of 900 ^1 Tris 
buffer (0.05 M, pH 8, 37 °C, + 0.1 M NaCI) and 100 ^l 
Prionex (Merck). 

25 Test records Name E c c h 



Nil 



Detector Chrome 
Start Point 5 sec 





End Point 




180 sec 




Sensitivity 




Low Gain 


30 


1 Sample. Vol. 


Citrate plasma 


5 Ml 




Dil. Vol. 


Buffer 


70 ul 




2 Sample Vol. 




0 }il 




4< :ti * * * 




0 ul 




Reagent 1 




3 0 sec 


35 


Reag. Vol. 


Inhib 


125 ill 
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Kinse 
Reagent 2 




120 sec 


Chromo 


Chromo 


20 ^1 


Rinse 




100 ul 


Reagent 3 




210 sec 


Reag. Vol. 


Ecarin 


20 ill 


Rinse 




50 ul 



(Rinse: 1 % sodium hypochlorite solution) 



Fig. 1 shows the obtained standard curve. The ex- 
tremely good correlation coefficient of 0.9977 is conspicu- 
ous. In the experiment, just replace the standard sample by 
the sample to be determined, and read the unknown hirudin 
concentration in Fig. 1 from the measured reduction of the 
optical density. 
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1. A method for determining the concentration of 
thrombin inhibitors in a non-turbid body liquid or a non- 
turbid extract from a body liquid, comprising the following 
steps : 

a) the body liquid is taken from a living body, and the body 
liquid is subjected to a separation from the turbid matter, if 
necessary, 

b) to the non-turbid body liquid obtained in step a) are 
added a coagulation-inhibiting substance not interfering in 
the transformation prothr ombin/acti ve m ei zo thromb in or 
Mtdesfgl, resp,, a chromogenic or fluorogenic substrate not 
dissociable by active meizothrombin or Mtdesfgl, resp., and 
a substance dissociating prothrombin into meizothrombin or 
Mtdesfgl, resp., and as an option prothrombin, 

c) the solution or mixture, resp., obtained in step b) is 
subjected to a wavelength-selective light absorption or light 
emission measurement as a function of the time, 

d) from the reduction of the light absorption or light emis- 
sion in step c) per time unit is determined the amount of the 
thrombin inhibitor included in the body liquid by compari- 

25 son to previously determined standard curves. 



2. A method for determining the activity of thrombin 
inhibitors in a non-turbid aqueous liquid, comprising the 
following steps: 

30 a) a body liquid is taken from a living body, and the body 
liquid is subjected to a separation from the turbid matter, if 
necessary, or a non-turbid liquid is synthetically produced, 
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b) to the non-turbid body liquid obtained in step a) are 
added a given amount of thrombin inhibitor, if applicable a 
coagulation-inhibiting substance not interfering in the 
transformation pro thrombin/acti ve meizothrombin or 
Mtdesfgl, resp., a chromogenic or fluorogenic substrate not 
dissociable by active meizothrombin or Mtdesfgl, resp., and 
a substance dissociating prothrombin into meizothrombin or 
Mtdesfgl, resp., or meizothrombin or Mtdesfgl, resp., and as 
an option prothrombin, 

c) the solution or mixture, resp., obtained in step b) is 
subjected to a wavelength-selective light absorption or light 
emission measurement as a function of the time, 

d) from the reduction of the light absorption or light emis- 
sion in step c) per time unit is determined the activity of 
the thrombin inhibitor by comparison to previously deter- 
mined standard curves. 

3. A method according to claim 1 or 2, wherein the co- 
agulation inhibiting substance not interfering in the trans- 
formation prothrombin/acti ve meizothrombin or Mtdesfgl, 
resp., is selected from the group "calcium-complex forming 
agents, heparin, heparinoids, anti -thrombin III, protein C, 
fibrin polymerization inhibiting substances and mixtures of 
such substances". 

4. A method according to one of claims 1 to 3, wherein 
the substance dissociating prothrombin into meizothrombin 
or Mtdesfgl, resp., is selected from the group of the snake 
venoms or snake venom fractions. 

5. A method according to one of claims 1 to 4, wherein 
the substance dissociating prothrombin into meizothrombin 
or Mtdesfgl, resp., is ecarin. 
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6. A method according to one of claims 1 to 5, wherein 
the chromogenic substrate dissociable by active meizo- 
thrombin or Mtdesfgl, resp., releases p-nitroanilin under 
dissociation, and the light absorption measurement is per- 
formed at 405 nm. 



7. A method according to one of claims 1 to 6, wherein 
in step c) a first absorption or emission measurement after 0 
- 100 s, preferably 0 - 50, most preferably 5 - 15 s, and a 
10 second one after another 10 - 1,000 s, preferably 50 - 500s, 
most preferably 1 50 - 3 00 s, measured from the addition of 
the substance dissociating prothrombin into meizothrombin 
or Mtdesfgl, resp.,- are performed. 



53 15 8. A method according to one of claims 1 to 7, wherein 

m 

j|j the thrombin inhibitor is hirudin, a hirulog or a synthetic 
f5 thrombin inhibitor. 

p 9. A test kit for determining the concentration of 

^ 20, thrombin inhibitors in a non-turbid body liquid or a non- 
j!^ turbid extract from a body liquid, comprising the following 
kit components: Kl) a solution of a coagulation-inhibiting 
substance not interfering in the transformation prothrom- 
bin/active meizothrombin or Mtdesfgl, resp., K2) a chromo- 
. 25 genie or fiuorogenic substrate dissociable by active meizo- 
thrombin or Mtdesfgl, resp., and K3) a solution of a sub- 
stance dissociating prothrombin into meizothrombin or 
Mtdesfgl, resp., wherein component K3) may be replaced or 
complemented by a component K3a) of a solution with 
30 meizothrombin or Mtdesfgl, resp. 



10. A test kit for determining the activity of thrombin 
inhibitors in a non-turbid body or in a non-turbid extract 
from a body liquid or in a non-turbid non-natural aqueous 
35 liquid, comprising the following kit components: as an op- 
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tion Kl) a solution of a coagulation-inhibiting substance 
not interfering in the transformation pr othr ombi n/ac ti v e 
meizothrombin or Mtdesfgl, resp., K2) a chromogenic or 
fluorogenic substrate dissociable by active meizothrombin 
or Mtdesfgl, resp., and K3) a solution of a substance disso- 
ciating prothrombin into meizothrombin or Mtdesfgl, resp., 
wherein component K3) may be replaced or complemented 
by a component K3a) of a solution with meizothrombin or 
Mtdesfgl, resp. 

11. A test kit according to claim 9 or 10, wherein the 
kit components are separated from each other but provided 
p in a single test kit package. 

15 12. A test kit according to claim 9 or 10, wherein as an 

Sn optional additional kit component, a solution with pro- 

lan 

thrombin is provided. 
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13. Thrombin inhibitors, which are available by the 
ill 20 following steps: 

A) elements of a group of prospective thrombin inhibitors 
are submitted subsequently or separately and simultaneously 
in a given and preferably identical concentration to a 
method according to one of claims 2 to 8, 

2.5 B) the reduction of the light absorption or light emission 
per time unit is determined for each prospective thrombin 
inhibitor and compared to the light absorption or light 
emission per time unit of a given, preferably identical con- 
centration of hirudin determined under identical conditions, 

30 C) those prospective thrombin inhibitors are selected the 
reduction of the light absorption or light emission of which 
per time unit corresponds to at least 10 % of the corre- 
sponding reduction when hirudin is used. 
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Abstract 



The invention relates to a method for determining the 
concentration of thrombin inhibitors in a non-turbid body 
5 liquid or a non-turbid extract from a body liquid. It com- 
prises the following steps. The body liquid is taken from a 
living body, and the body liquid is subjected to a separation 
from the turbid matter, if necessary. To the non-turbid body 
liquid thus obtained are added a coagulation-inhibiting sub- 
10 stance not interfering in the transformation prothrom- 
bin/active meizothrombin or Mtdesfgl, resp., a chromogenic 
or fluorogenic substrate not dissociable by active meizo- 
thrombin or Mtdesfgl, resp., and a substance dissociating 
M prothrombin into meizothrombin or Mtdesfgl, resp., and as 



m 



f^. 15 an option prothrombin. The thus obtained solution or mix- 
ture, resp., is subjected to a wavelength-selective light ab- 
sorption or light emission measurement as a function of the 
time. From the reduction of the light absorption or light 
emission per time unit is determined the amount of the 



p 20 thrombin inhibitor included in the body liquid by compari- 
|fl son to previously determined standard curves. 
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Fig. 1 

Hirudin concentration (jig/ml plasma) 
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